Radiosensitization of glioma cells by TP53-induced glycolysis and apoptosis regulator knockdown is dependent on thioredoxin-1 nuclear translocation.
TP53-induced glycolysis and apoptosis regulator (TIGAR) knockdown is proven to radiosensitize glioma cells, but the mechanisms are not fully understood. Thioredoxin-1 (TRX1) is a redox-sensitive oxidoreductase, which plays critical roles in DNA damage signal transduction via nuclear translocation in irradiated cells. Because the TRX1-dependent DNA damage signaling pathway relies on NADPH to maintain the reduced state of TRX1, and TIGAR functions to increase NADPH generation under oxidative stress, in this study, the role of TRX1 in TIGAR abrogation-induced radiosensitization was investigated. It was demonstrated that ionizing radiation (IR)-induced nuclear translocation of TRX1 was significantly inhibited by TIGAR interference and reversed by wild-type (WT)-TRX1 overexpression. In addition, WT-TRX1 overexpression could accelerate the process of DNA damage repair postponed by TIGAR knockdown in irradiated glioma cells. The reduction process of IR-oxidized TRX1 was also delayed by TIGAR knockdown but restored by WT-TRX1 overexpression. Therefore, we conclude that TIGAR knockdown-induced radiosensitization of glioma cells may be dependent on the inhibition of TRX1 nuclear translocation.